
1. A kit for imparting a pre-determined col9Tc to a wood^ 
substrate , comprising : 

(a) a solution of a mineral salt, and 

(b) a solution of ^an^xidizing agent^^fi/p^^t ' 
the mineral salt and oxidizing agent solutions being applied 
sequentially in effective amounts to the ywood substrate, 
sequentially penetrating a surface of tlie wood substrate, 
reacting with each other in the presence of the wood substrate 
and imparting the color to the wood /substrate . 

2. A method for treating aCwood^substrate comprising the 
steps of : / 

(a) contacting a surface of a wood substrate with a first 
formulation comprising a meta]/salt ^nd a solvent^ 

(b) penetrating the surface of the wood substrate with an 
effective amount of the first formulation to penetrate the wood 
substrate, and sequentially 

(c) contacting th'e wood substrate with a second 
formulation comprising/^ oxidizing agent and a solven^^ 

(d) penetrating/ the surface of the wood substrate with an 
ctive amount of ^he second formulation, 



/ 

(e) reactingv'the first and second formulations with each 

/' 

other in contact ^with the wood substrate, and 

(f) imparting a stable change to the characteristics of the 
wood substrate ./ 

3. The ^method of claim 2, wherein the oxidizing agent is 
sodium peroxide or sodium hydroxide^ and the solvents in the first 
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and second formulations are acids, alcohol , ywater or 
combinations , 

4. The method of claim 2, whereiai the metal salt is 
selected from the group consisting of^ salts of iron, silver, 
zinc, cerium, copper, gold, magnesium, molybdenum, nickel, tin, 
chromium, aluminum, barium, calplum, sodium, potassium, and 
titanium, and combinations 

5. The method of cl^im 2, wherein the metal salt is 
selected from the group /6ons is ting of salts of aluminum, 

ntimony, beryllium, Joismuth, cadmium, chromium, cobalt, copper, 
gold, iridium, leaca, magnesium, manganese, mercury, molybdenum, 
nickel, niobiumy^osmium, platinum, plutonium, potassium, rhodium, 
selenium, sil^on, silver, sodium, tantalum, thorium, tin, 
titanium, t;angsten, uranium, vanadium, and zinc, and 
combinations . 

6/ The method of claim 2, wherein the metal salt is 
seleffcted from the group consisting of sulfates, chlorides, 
p^rchlorates, acetates, nitrates, permanganates, thiosulf ates. 



and oxides, and combinations. 

/ 

:laim 2, 



7. The method of claim 2, wherein the metal salt is 
selected from the group consisting of silver sulfate, silver 
perchlorate, silver nitrate , /silver sulfate, iron (II) chloride, 
zinc perchlorate, iron (II) /perchlorate, iron (II) sulfate, 
copper acetate, sodium thi®sulfate, magnesium thiosulf ate, 
potassium thiosulf ate, potassium nitrate, potassium permanganate, 
pper nitrate, copper II carbonate dihydroxide, copper sulfate, 
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titanium III sulfate, magnesium /nitrate , cerium (III) 
perchlorate, and cerium nitrate, and combinations, 

8. The method of claim 2, wherein the metal salt is 
selected from the group coiisisting of molybdenum (VI) oxide, zinc 
sulfate, copper (II) chlorp-de, nickel perchlorate, nickel 
w^^ulfate, copper (II) percMorate, tin (II) sulfate, tin (I) 

chromium (III) /sulfate, aluminum sulfate, cerium (III) 
^ ^ perchlorate, zinc peroxZde, titanium hydride, chromium (III) 



ry 



perchlorate, zinc powdfer, manganese (II) chloride, aluminum 
chloride, titanium (2.V) chloride, silver chloride, and titanium 
(II) sulfate, and combinations . 

9. The method of claim 2, wh^^^in the oxidizing agent is 
sodium hydroxide - 

10. The method of claim/5, wherein the oxidizing agent is 
selected from the group copfsisting of hydrogen peroxide, sodium 
peroxide, zinc peroxide/; calcium peroxide, barium peroxide, and 

ithium peroxide, s^puium hydroxide and combinations 
^ ^11. The meyfelliod of claim 2, wherein the wood substrate is a 
close grain w6od. 

12. The method of claiijf 2, wherein the wood substrate is a 
wood- like product 




13. The method of clAim 2, wherein the wood substrate is 
selected from the group oonsisting of hardwoods, soft woods, 
porous surface woods an^ close grain wood, and manufactured wood 
products . 



24 





/ 





u 




14. The method of claim /2, wherein the wood substrate is a 
hardwood manufactured wood product . 

15. The method of claim 2y^wherein the wood substrate is a 
soft wood manufactured wood pa^^duct . 

16. The method of claim 2, wherein the. wood substrate is a 
pine wood, 

17. The method/of claim 2, wherein the effect imparted to 
the wood substrabe is a color. 

18. Theymethod of claim 2, wherein step (a) is performed 
before step^ (c) . 

19. The method of c^ajL^-''2Twherein step (c) is performed 
before step (a) ^^^^^.^-^"""^^ — 

20. The method of claim 2, further comprising the step , of 
drying the wood substrate between step ^45) and step (c) 

21. The method of claim 2, wherein the solvents in the 
first and second preparationp^omprise aqueous alcohol or acid 
solutions, and wherein ^ile contacting comprises applying the 
first/ and second f o;ptmilations between the freezing point and 

iling point c^z the formulations under the process conditions of 
he met hod y 

22. The method of claim 2, further comprising applying a 
sealing coat over the surface of the wood substrate. 

23 . An article of manuf aofcure comprising a wood substrate 
treated by the method 

24. An article ojf maj^/^acture according to claim 23, 
wherein the change iri^ar^d i^ a color change. 




/ 

25. An article of manufacture comprising a wood substrate 
having a surface penetrated by a compound imparting a changed 
fixed physical characteristic of the wood substrate, the compound 
being produced in situ by a chemical reacticzm occurring in 
contact with the wood substrate between a/ metal salt and an 
oxidizing agent when the metal salt an^ the oxidizing agent are 
applied sequentially to the article. 

26. An* article of manufacturer according to claim 25, 
wherein the changed fixed physic^ characteristic is a color 
change . 

27. An article of mahufi^cture according to claim 25, 
wherein the wood suba£rate lis a hardwood. 

28. An artiole^ of manufacture according to claim 25, 
wherein the sub^tmte y^iy a soft wood. 

29. An ^rtlcl0 oc manufacture according to claim 26, 

/ / y / X 

wherein the wooa^substrat^ is a sustainably harvested wood or 
manuf acturejfl wood poro^^Kict, the fixed color change is an earth 
tone . 

30. ^fe/3€it ytor treating a wood substrate, comprising 

(a) a. first formulation of a metal salt and a solvent, 

(b) a ^econd formulation of an oxidizing agent and a 
solvent; and 

(c) instructions for sequentially applying the first and 
the second or the second and the first formulations for 
penetrat/ing the wood substrate when applied, and both 
formulations, when applied sequentially in effective amounts. 
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reacting with each other in situ and imparting a changed fixed 
physical characteristic to the wood substrate 

31. The kit of claim 30, wherein at least 6ne of the first 
formulation of the metal salt and the second formulation of the 
oxidizing agent formulation further comprises? an additive 
selected from the group consisting of thickfener, alcohol, 
emulsifier, coloring agent, pigment, dye,/bleach, sealer, 
finishing agent, tint, acrylic finish, /atex finish, 
polyurethane, alcohol, gelling agent , /tablet ing agent, 
surfactant, buffer, citric acid, tarmic acid, acetic acid, other 
acid, base, color, salt, stabd^-iyar, antimicrobial, antifungal, 
insecticide, insect repelL^t, ;Q/traviolet protectant, and fire 
retardant, and combinat/ions . 

32. The kit of /q/Laim /o/^^^^e r^l n the metal salt first 
formulation is a so^vjtx^^ c<^'gr±sxn<^ between about 0.001% and 
about 2 0% (w/v) m^'tc 

33. The kit/ q'f clai/m 30y^ wherein the oxidizing agent second 
formulation is ei sbluti^p^omprising between about 0.1% and about 
50% (w/v) peroxi^e--'^ /lydroxide solution. 

34. The ko^t of /claim 30, wherein the metal salt first 
formulation is a solution comprising between about 0.025% and 
about 20% or more Aw/v) metal salt. 

35. The kit7 of claim 30, wherein the oxidizing agent second 
formulation is a solution comprising between about 0.1% and about 
25% peroxide or hydroxide. 
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36. The kit of claim 30, wherein the first and second 
formulations are concentrates for diluting with ^Ivents by a 
user . 

37. A kit for imparting a predeterminec^ color in a surface 
of a wood substrate, comprising: 

(a) a first solution of a first comjionent consisting of a 
mineral salt and a solvent as a first ap^plication on a surface of 
the wood substrate, and 

(b) a second component compri^ng a second solution of an 
oxidizing agent and a solv^B:€"as ^^sequential application on the 
surface of the wood sujs^trate, /^r applying the mineral salt and 
oxidizing agent sol^ti/5^s segtiehtially in effective amounts to 
the surface of tlpfe w/Sod syiS^^tfatB, re^,cting with each other in 
situ in the prffsen6&^<^ the //ood sub^rate, and imparting the 
predeterminec^ co^^o;r to the /wood .^^strate . 

38. A/kit/ for color/lja^ a wood substrate, comprising 

(a) i f frst coTt^onfent solution of oxidizable metal salt and 
a solvent /pre'paration iior a first application to the wood 
substrate 

(b) ya second Component solution of oxidizing agent and a 
solvent preparatio/i for a sequential application to the wood 
substrate , 

for sequentially applying and penetrating the first and second 
preparations and the wood substrate when sequentially applied, 
and both solution preparations when applied sequentially in 
effective amounts, reacting with each other in situ within the 
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wood substrate and imparting physical color characteristic change 
to the wood substrate 

39. The kit of claim 38, wherein the metaV^ salt preparation 
and/or the oxidizing agent preparation further/ comprises an 
additive selected from the group consisting /of thickener, 
emulsifier, coloring agent, pigment, dye, hleach, sealer, 
finishing agent, tint, acrylic finish, l/tex finish, 
polyurethane, alcohol, gelling agent, /ablet ing agent, 
surfactant, buffer, citric acid, tanr/ic acid, acetic acid, other 
acid, color, salt, stabilizer, antimicrobial, antifungal, 
insecticide, insect repellanjfer-r^l/raviolet protectant, and fire 
retardant, and combinat; 

40. The kit of/cl,^my^8, 
peroxide or a hydiroxic 
further comprisQ^ aqj^fe , alc)6hol, 

41. The 
from the grou^ co/isist; 
copper, gold,/ me 
aluminum, Ja^iylm, cal^ 
combinations thereof/ 

42. The kit q(f claim 38, wherein the metal salt is selected 
from the group co^isisting of salts of aluminum, antimony, 
beryllium, bismuch, cadmium, chromium, cobalt, copper, gold, 
iridium, lead, /magnesium, manganese, mercury, molybdenum, nickel, 
niobium, osmiiam, platinum, plutonium, potassium, rhodium, 
selenium, silicon, silver, sodium, tantalum, thorium, tin, 
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wherein the oxidizing agent is a 
olvents in both preparations 
water or combinations, 
wherein the metal salt is selected 
of salts of iron, silver, zinc, cerium, 
molybdenum, nickel, tin, chromium, 
ium, sodium, potassium, and titanium, and 
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titanium, tungsten, uranium, vanadium, and zinc, ajra combinations 
thereof . 

43. The kit of claim 38, wherein the met^l salt is selected 
from the group consisting of sulfates, chloi?ades, perchlorates , 
acetates, nitrates, permanganates, thiosu^ates, and oxides, and 
combinations thereof . 

44. The kit of claim 38, whereir/ the metal salt is selected 
from the group consisting of silver /sulfate , silver perchlorate, 
silver nitrate, iron (II) chloride^ zinc perchlorate, iron (II) 
perchlorate, iron (II) sulfate, yCopper acetate, sodium 
thiosulfate, magnesiurT^^^io9(il/ate, potassium thiosulfate, 

)otassi/imypermanganate, copper nitrate, copper 
^r sulfate, titanium (III) sulfate, 
perchlorate, and cerium nitrate, 



potassium nitrate, 
II carbonate dit>ydroxidj 
magnesium nit2?&te. 
and combinat 

45. The Kit oj 
from the g 
copper ( I 1y chlori 
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aim 38, wherein the metal salt is selected 
tronsijeting of molybdenum (VI) oxide, zinc sulfate, 
nickel perchlorate, nickel sulfate, copper 

(II) perchlorate, /tin (II) sulfate, tin (I) chloride, chromium 

(III) sulfate, ^uminum sulfate, cerium (III) perchlorate, zinc 
perchlorate, titanium hydride, chromium (III) perchlorate, 
manganese (Ilm chloride, aluminum chloride, titanium (IV) 
chloride, s/lver chloride, and titanium (II) sulfate, and 
combinations thereof. 

46. /The kit of claim 38, wherein the oxidizing agent is 
sodium hydroxide . 
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47. The kit of claim 38, wherein the oxidizi/ng agent is 
selected from the group consisting of hydrogen peroxide, sodium 
peroxide, zinc peroxide, calcium peroxide, ba/ium peroxide, and 
lithium peroxide, sodium hydroxide and comb/nations thereof. 

48. The kit of claim 38, wherein th/ metal salt preparation 
is a solution comprising between about ^.001% and about 20% (w/v) 
metal salt. 

49. The kit of claim 38, whera4.n the oxidizing agent 
preparation is a solution compri^i^g between about 0.1% and about 
50% (w/v) peroxide, 

50. The kit of claiA^8, /whe,:E4in the metal salt preparation 
is a solution comprising/^he-t^en about 0.025 % and about 8% (w/v) 
metal salt. 

51. The kit of clain?f 38, wherein the oxidizing agent 
preparation is a solution comprising between about 0.3% and about 
15% sodium hydroxide. 

52. The kit of /claim 38, wherein the preparations are 
concentrates suitah^ie for dilution with solvents by a user. 

^ Treating and coloring ai^ wood substrate with the kit of 
claim 30, comprising the steps of: 

(a) contacting the wood substrate with the first component 
solution preparation comprising the oxidizable metal salt, and 
allowing an effective amount /of the first component solution 

/preparation to penetrate the wood substrate, and sequentially, 

(b) contacting the wdfod substrate with the second component 
lution preparation comprising an oxidizing agent, and allowing 
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an effective amount of the second/component solution preparation 
to penetrate the wood substrate, 

(c) reacting in situ witMn the wood substrate the first 
d the second component solutAon preparations with each other in 

ontact with the wood substratfe, and 

(d) imparting a stable fcolor change to color 
characteristics of the wood substrate. 

54. The treating of claim 53, further comprising the step 
of drying the wood substrate between the two contacting steps. 

55. The treating of claim 53^, wherein the solutions are 
applied between the freezing poiAt and boiling point of the 
solutions under process conditi/ons of the treating. 

The treating of cla/m 53, further comprising providing 
sealing coat over the wood/ substrate . 
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